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U n i t e d S t a t e s v. W.R. Grace and Company, et al
C i v i l A c t i o n N o . 01-72-M-DWM
U n i t e d D i s t r i c t Court f or th e Distric t o f Montana u t i l i z i n g J a m e s E. Lockey, MD, MS.
R e b u t t a l comments r egard ing the report of Dr. W i l l i a m G. H u g h s o n dated 7 / 2 9 / 2 0 0 2 and
Dr. S u r e s h H. Moolgavkar dated 7 / 2 9 / 2 0 0 2 .
Report by W i l l i a m G. H u g h s o n

• L a t e n c y ( p a g e 2)
In general the usual l a t ency f rom i n i t i a l exposure to a sb e s t o s and the i d e n t i f i c a t i o n
of p l e u r a l p l a q u e s by chest r a d i o g r a p h s has been i d e n t i f i e d as 20 years or grea t er .
However , p l a q u e s can occur as ear ly as f i v e years f r o m i n i t i a l exposure w i th an
increase a f t e r t en years from i n i t i a l exposure. [Hiiierdai c . p i e u r a i p l a q u e s in the general
population. Ann NY Acad Sd i99 i;643:43<i-437] F i b r o s i s wi thin the lung cons i s t en t wi th
p u l m o n a r y a sbe s to s i s t y p i c a l l y occurs 20-years or greater f r o m i n i t i a l exposure
d e p e n d i n g on the i n t e n s i t y and l e n g t h o f expo sure . The l a t e n c y for m e s o t h e l i o m a
is t y p i c a l l y 30-years or more.

Because the l a t e n c y f r o m i n i t i a l exposure to a sbe s to s and the d e t e c t i o n of p l e u r a l
p l a q u e s , i n t e r s t i t i a l f i b r o s i s and m e s o t h e l i o m a is t y p i c a l l y 20 years or gr ea t e r , it
cannot be s t a t ed that environmental expo sure to a s b e s t i f o r m a m p h i b o l c in the
c o m m u n i t y of L i b b y , Montana a f t e r 1990 does not i m p o s e an increased r i s k for
these t y p e s o f a b n o r m a l i t i e s . T h i s c an on ly b e a d d r e s s e d by f o l l o w i n g i n d i v i d u a l s
who have l iv ed in the c ommuni ty since 1990 over the next 20 to 30 years and
thereby d o c u m e n t i n g whether there is an increased inc id enc e of c l i n i c a l
m a n i f e s t a t i o n t y p i c a l o f asbestos expo sure , such a s b l o o d y p l e u r a l e f f u s i o n s ,
f i b r o s i n g p l e u r i t i s , p l e u r a l p l a q u e s , a n d / o r me s o th e l i oma. T h e r e i s c e r t a i n l y
adequa t e d o c u m e n t a t i o n wi th in the med i ca l l i t e r a t u r e that environmental e xpo sure
to l o ca l d e p o s i t s o f t r e m o l i t e in various p o p u l a t i o n s has been a s s o c i a t e d not o n l y
with an increased risk for p l e u r a l p l a q u e s bu t a l s o f or m a l i g n a n t m e s o t h e l i o m a .
1^1 l i l l crda) G. P l e u r a ) p l a q u e s : i n c i d e n c e ;ind e p i d e m i o l o g y , e x p o s e d worker s and the g e n e r a ] p o p u l a t i o n ; ; i review Indmir
Hitiii E«v/ron. i 9 9 7 ; 6 : 8 6 - 9 s ] A t h r e s h o l d at which these change s do not occur has not
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been e s t ab l i s h ed in regard to a s b e s t i f o r m a m p h i b o l e s associated with the
vermicu l i t e ore f r om Libby, Montana. Because of the inherent t o x i c i t y a s s o c ia t ed
with these t y p e s o f a s b e s t i f o r m a m p h i b o l e s , i t i s prudent f r o m a p u b l i c h e a l t h
p e r s p e c t i v e to mainta in environmental e xpo sure l e v e l s as low as f e a s i b l e t ha t
a p p r o a c h ambient background l e v e l s f o r c o m m u n i t i e s wi thout s i m i l a r a s b e s t i f o r m
a m p h i b o l e contamination.

Dose re sponse ( p a g e 2-3)
The a v a i l a b l e medical l i t e r a t u r e s u p p o r t s a dose r e spon s e r e l a t i o n s h i p and a
t h r e s h o l d for the occurrence o f certain a sbe s to s r e l a t e d a b n o r m a l i t i e s , in p a r t i c u l a r
pu lmonary asbe s to s i s . A demons trated dose re sponse r e l a t i o n s h i p between
p l e u r a l p l a q u e s and o c c u p a t i o n a l a n d / o r environmental asbes tos e x p o s u r e ,
however, is c e r t a i n l y weaker when compared to p u l m o n a r y a s b e s t o s i s and no
t h r e s h o l d level has been derived. It has been d o c u m e n t e d that m i n i m a l e xpo sur e s
to a sbe s to s can be r e l a t ed to the d e v e l o p m e n t of p l c u r a l p l a q u e s and l h a t p l a q u e s
can occur w i t h i n a wide range of t i s su e burden of a sbe s to s f i b e r s which o v e r l a p s
wi th Contro l p o p u l a t i o n s . [ H i l l e r d a l G P l e u r a l p l a q u e s : i n c i d e n c e a n d e p i d e m i o l o g y , e x p o s e d workers a n d
t lm g enera l p o p u l a t i o n ; n review Indoor Buill Environ. l 9 9 7 ; 6 : 8 6 - 9 5 ] I n t e r e s t i n g l y , t r e m o l i t e 3S & C 3 U S C

o f p l c u r a l p l a q u e s a p p e a r s more s t r o n g l y r e l a t e d t o f i b e r size d i s t r i b u t i o n than
actual f i b e r C o n c e n t r a t i o n . [ C h u r g A , W r i y l u J L , V c d a l S . T i b e r burden a n d p a t t e r n s c > C : i s b e s l o s - r e h l c d

d i s ea s e in c h r y s o l i t e miners and m i l l e r s . Am Rev Kesfjir Dis. 1993; 14S;25-J / ]

In regard to the other m a n i f e s t a t i o n s o f a sbe s to s e x p o s u r e , the occurrence of
asbe s to s re la t ed b l o o d y p l e u r a l e f f u s i o n has been i d e n t i f i e d as a common
m a n i f e s t a t i o n o f asbes tos exposure w i t h i n the f i r s t 20 years f r o m i n i t i a l e x p o s u r e .
| _ E p l c r G R . M c L o u d T C . G u c n s l c r E A . P r e v a l e n c e n iu l i n c i d e n c e o f b e n i g n a sb e s t o s p l c u r a l c J T u s i o n i n n w o r k i n g

p o p u l a t i o n . JAMA i 9 8 2 ; 2 4 7 : 5 i 7 - 5 Z 2 ] The t h r e s h o l d at which an i n d i v i d u a l i s at r i s k for the
d e v e l o p m e n t o f b l o o d y p l e u r a l e f f u s i o n s and other p l e u r a l m a n i f e s t a t i o n s such as
p l e u r a l p l a q u e s o r f i b r o s i n g p l e u r i t i s ha s no t been i d e n t i f i e d f o r e i t h e r s e r p e n t i n e
or a m p h i b o l e asbes tos . The occurrence of p l e u r a l t h i c k e n i n g and in p a r t i c u l a r
p l e u r a l p laque s , i s an o b j e c t i v e s i g n o f p r e v i o u s a sbe s to s f i b e r i n h a l a t i o n and
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internal f i b e r d e p o s i t i o n , and as a consequence of th i s type of exposure r epre s en t s
a p o t e n t i a l risk for fu tur e h ea l t h abnormal i t i e s such as me so the l i oma. Dr. Andrew
C h u r g in an ar t i c l e p u b l i s h e d in Chest in 1988 contrasted t r e m o l i t e of the
a s b e s t i f o r m variety and c h r y s o t i l e asbestos as f o l l o w s : "By contrast l o n g f i b e r
high aspect ratio t r e m o l i t e , such as that f o u n d c o n t a m i n a t i n g some v e r m i c u l i t e
d e p o s i t s or in some areas of Greece, is a much more p o t e n t i n d u c e r of

". [ C h u r g A. C h r y s o l i t e . t r c m o l i t e , and m a l i g n a n t m c s o i h e l i o m a in man. Chest I 9 8 8 ; 9 3 ( 3 ) : 6 2 1 - 6 2 8 j

• Previou s e xpo sure s and the concep t of a " sensi t ized" p o p u l a t i o n ( p a g e 3-4)
The EPA is not i n f e r r i n g that Libby r e s i d e n t s are " sensi t ized" in a manner tha t
invo lv e s either c e l l u l a r or humoral s e n s i t i v i t y . The use of the term s e n s i t i v e sub-
p o p u l a t i o n i s in regard to p o t e n t i a l for increased r i sk of d i s ea s e because of the
f o l l o w i n g f a c t o r s : exposure d u r i n g c h i l d h o o d when the l u n g s ar e u n d e r g o i n g
growth and d e v e l o p m e n t ; ear l i er onset o f e xpo sure (s ince b i r t h for some L i b b y
r e s i d e n t s ) wi th o p p o r t u n i t y f o r p r o l o n g e d l a t e n c y f r o m i n i t i a l e x p o s u r e ; a n d pre-
e x i s t i n g l u n g burdens o f a s b e s t i f o r m a m p h i b o l e s w i th an o p p o r t u n i t y f o r
incr ea s ing l u n g burden wi th cont inued exposure. T h e s e i n d i v i d u a l s most l i k e l y
repre s ent a h i g h e r at-ri sk or s en s i t i v e s u b - p o p u l a t i o n .

It ha s been e s t a b l i s h e d w i t h i n the m e d i c a l l i t e r a t u r e that e x p o s u r e to
environmental p o l l u t a n t s d u r i n g c h i l d h o o d c a n a d v e r s e l y i m p a c t p u l m o n a r y
d e v e l o p m e n t . F o r e x a m p l e , t h e m a j o r i t y o f s t u d i e s t ha t have e v a l u a t e d l u n g
f u n c t i o n in c h i l d r e n and exposure to environmental tobacco smoke have i d e n t i f i e d
a s m a l l but cons i s t en t r educ t i on in airway f u n c t i o n that p e r s i s t s to the t i m e t h e y
achieve a d u l t l e v e l s o f pu lmonary f u n c t i o n . A d d i t i o n a l adverse outcomes f r o m
expo sure to environmental tobacco smoke i n c l u d e a h i g h e r i n c i d e n c e of l ower
r e s p i r a t o r y trac t i l l n e s s e s , more f r e q u e n t a s thma e x a c e r b a t i o n s , and more
i n c i d e n t s O f m i d d l e e a r C o n d i t i o n s . [ H a n r a l i . i n I P , W c i s s S T . E n v i r o n i m - m u l T o b a c c o S m o k e , i n . H a r d e r
P, S c l i e n k c r M, Balmc s J ( e d s ) . Occupniional and Environmental Respiratory Disease. St . L o u t s . M i s s o u r i . M u s h y - Y e a r
book. 1 9 9 6 , 4 7 : 7 6 7 - 7 8 3 ]
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Of p a r t i c u l a r concern in regard to the Libby , M o n t a n a community is the p o t e n t i a l
impac t f r o m c h i l d h o o d exposure to a s b e s t i f o r m a m p h i b o l e s in r e l a t i o n s h i p t o l u n g
d e v e l o p m e n t and growth, and the risk for f u t u r e changes h i s t o r i c a l l y a s soc iated
with exposure to asbestos. T h i s concern is s u p p o r t e d by the f i n d i n g s a s s o c ia t ed
w i t h environmental expo sure t o f i b r o u s z e o l i t e (a t y p e o f n a t u r a l l y occurring
f i b r o u s minera l) in small v i l l a g e s in T u r k e y and the m a r k e d l y increased risk of
m e s o t h e l i o m a s at a r e l a t i v e l y young age that is e q u a l l y d i s t r i b u t e d between mal e s
a n d f e m a l e s . [ B a r i s Y l . S a h i n A A , Ozcsmi M . c l a l . A l l ou t br eak o f p l e u r a ! m c s o t l l e l i o m a n n d c l i r o n i t f i h r n s i n g
p l e u r i s y i n H i e v i l l a g e u f K a r a i n / U r g u p i n A n a t o l i a . Thorax 1 9 7 8 , 3 3 : 1 8 1 - 1 9 2 ] A n y i d e n t i f i e d t h r e s h o l d f o r
increased risk in a d u l t s f r o m a s b e s t i f o r m a m p h i b o l e e xpo sur e may not be
a p p l i c a b l e t o c h i l d r e n when th e l u n g i s s t i l l growing.

M e d i c a l t e s t i n g i n i n d i v i d u a l s p o t e n t i a l l y e xpo s ed t o a s b e s t i f o r m m i n e r a l s
a s s o c i a t e d w i th v e r m i c u l i t e in L i b b y , M o n t a n a ( p a g e 6-7)
In the ATSDR report variables such as age and body mass i n d e x (BMI) as a
measurement o f body weight were i n c l u d e d in the m u l t i - v a r i a n t a n a l y s i s . A g e ,
BMI, and i n d i c e s o f environmental e x p o s u r e to a s b e s t i f o r m a m p h i b o l e s are t ime
d e p e n d e n t v a r i a b l e s and, t h e r e f o r e , c l o s e l y c o r r e l a t e d . T h e f i n d i n g o f a
s i g n i f i c a n t a s s o c i a t i o n between a s b e s t i f o r m a m p h i b o l e s e x p o s u r e i n d i c e s a n d
p l e u r a l a b n o r m a l i t i e s i s a p o w e r f u l f i n d i n g w i th b o t h age and BMI s i m u l t a n e o u s l y
i n c l u d e d in the s t a t i s t i c a l mode l . Because a t h r e s h o l d has not been e s t a b l i s h e d in
regard to c u m u l a t i v e exposure or i n t e r n a l dose lor a s b e s t i f o r m a m p h i b o l e s and
b l o o d y p l e u r a l e f f u s i o n s , f i b r o s i n g p l e u r i t i s , p l e u r a l p l a q u e s , o r m e s o t h e l i o m a , i t
cannot be d e t e r m i n e d what e xpo sure l eve l would be cons idered s a f e in regard to
a n e x p o s e d community p o p u l a t i o n . I n those i n d i v i d u a l s w i th p r e v i o u s
a s b e s t i f o r m a m p h i b o l e exposure p r i o r t o 1990 any cont inued e x p o s u r e w i l l r e s u l t
in an ever- increas ing body burden of f i b e r . A s b e s l i f o r m f i b e r s such as t r e m o l i t e
are e x t r e m e l y durable and p e r s i s t e n t in l u n g parenchyma in c o m p a r i s o n to
c h r y S O t l l e a s b e s tOS. [ C h u r g A . W r i g h t J L , V c d a l S . P i h c r b u r d e n a n d p a t t e r n s o f a s b e s t o s - r e l a t e d d i s e a s e i n
c h r y s o l i t e miner s and m i l l e r s . Am Rev Res/iir Dis 1 9 9 3 : 1 4 8 : 2 5 - 3 1 ] Any C o n t i n u e d B X p O S U r e tO
a s b e s t i f o r m a m p h i b o l e s a t l e v e l s above and beyond ambi en t b a c k g r o u n d l e v e l s
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wi l l re sul t in an increas ing body burden and associated risk. The o n l y method to
answer the question in regard to q u a n t i t a t i v e risk f r o m e xpo sur e s a f t e r 1990 is to
f o l l o w community r e s i d e n t s over ensuing years in regard to the i n c i d e n t s of
a s b e s t i f o r m a m p h i b o l e r e la t ed abnormal i t i e s . F r o m a p u b l i c h e a l t h p e r s p e c t i v e ,
l o w e r i n g t h e p o t e n t i a l f o r environmental e xpo sur e i s p r u d e n t , p a r t i c u l a r l y f o r
c i t i z e n s with do cument ed r a d i o g r a p h i c changes, and for c h i l d r e n who may be
more s en s i t i v e to environmental exposure because of o n g o i n g l u n g d e v e l o p m e n t .

P r e v a l e n c e o f p l e u r a ! and i n t e r s t i t i a l a b n o r m a l i t i e s on chest r a d i o g r a p h s ( p a g e 7)
The risks f or i n t e r s t i t i a l changes based on the ATSDR r e s u l t s are r e l a t i v e l y l ow in
compari son t o th e p l e u r a l changes i d e n t i f i e d . As s t a t e d p r e v i o u s l y , a t l e a s t f o r
c h r y s o t i l e a sbe s to s , there does a p p e a r to be a t h r e s h o l d at which the occurrence of
p u l m o n a r y a s b e s t o s i s i s u n l i k e l y . T h i s t h r e s h o l d i n r e l a t i o n s h i p t o n s b e s t i f o r m
a m p h i b o l e e xpo sur e has not been e s t a b l i s h e d , but because t r e m o l i t e is an
e x t r e m e l y d u r a b l e f i b e r in compari son to c h r y s o t i l e , there i s a h i g h e r p r o b a b i l i t y
of r each ing a c r i t i c a l internal dose t h r e s h o l d in s u s c e p t i b l e i n d i v i d u a l s at some
p o i n t in the f u t u r e with ongo ing e x p o s u r e and ever i n c r e a s i n g f i b e r body burden.
T h e p r o p e n s i t y f o r a s b e s t i f o r m t r e m o l i t e e x p o s u r e t o cause i n t e r s t i t i a l change s
( p u l m o n a r y a s b e s t o s i s ) wa s p r e v i o u s l y i d e n t i f i e d f r o m an o c c u p a t i o n a l e x p o s u r e
p e r s p e c t i v e in the L i b b y , M o n t a n a v e r m i c u l i t e workers. |_McDimai«i ic s cna s i i en p.
A r m s t r o n g B. R a d i o l o g i c a l survey o f pa s t and p r e s e n t v c r m i c u l i l u miner s expn«:d t o l r c m o l i l c . Br J Ind Mvtl IOSfi- ,43 445-
4 t ' / ] I n a d d i t i o n , t h e occurrence o f a s h e s t o s i s a n d m e s o t h e l i o m a i n c h r y s o t i l e
miners and m i l l e r s a p p e a r s to be in l a r g e p a r t a r e f l e c t i o n o f increa s ed l u n g
t r e m o l i t e burden i n these i n d i v i d u a l s , [ c i i u r g A , wri^m J L . vcd:u s F i b a t i m i i u i n m i p n n c m s « i
: i s b c s ( o s - r c l a l e d d i s ea s e in c h r y s o t i l e m i n e r s and m i l l e r s . Am Rev Respir Dts. [993,148:25-31] Because ol the
marked d u r a b i l i t y o f t r e m o l i t e w i t h i n p h y s i o l o g i c f l u i d s such a s e x i s t i n t h e l u n g ,
th e b o d y burden o f th i s mineral w i l l c on t inue t o increase w i th a d d i t i o n a l e xpo sur e
and c on s equ en t ly w i l l the risk for an adverse i m p a c t .
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• E f f e c t o f p l e u r a l a b n o r m a l i t i e s on l u n g f u n c t i o n ( p a g e 7)
P l c u r a l abnormal i t i e s , p a r t i c u l a r l y f i b r o s i n g p l e u r i t i s , can re sul t in r e s t r i c t i v e
changes on pu lmonary f u n c t i o n te s t s and pu lmonary i m p a i r m e n t , as r e p o r t e d in
t h e med i ca l l i t e ra ture . [ M c C a v i n C R , S h e e r s G . D i f f u s e p l e u r a ! l l l i c k e n i n g i n a s b e s t o s workers: d i s a b i l i t y a n d
l u n g f u n c t i o n a b n o r m a l i t i e s . Thorax ! 9 R 4 ; . W f i 0 4 - 6 0 7 . K e c S T . G H I T I S U G , B l n n c P . Cause s o f p u l i n o n n r y i m p a i r m e n t i l l
a s b e s t o s - e x p o s e d i n d i v i d u a l s w i t h d i f f u s e p l e u r a l t h i c k e n i n g . Am J Respir Cril Care Med 1996;! 54:789-793 K o u r i s SP.
Parker D L , Bender A P , W i l l i a m s A N . E f f e c t s o f a s b e s t o s - r e l a t e d p l e u r a l d i s e d s c o f p u l m o n a r y f u n c t i o n . Scand J Wnrk
Environ Health 1 9 9 1 ; I 7 : 1 7 9 - I 8 3 . H i l l c r d a l G , M a l m b c r g P , H e m m i n g s s o n A A s b c M u s - i e l a t e d l e s i o n s o f t h e p l c n r n
P n r i c l a l p l a q u e s compared l o d i f f u s e t h i c k e n i n g s t u d i e d w i t h chest r n e n l g c n o g r a p l i y , c o m p u t e d t o m o g r a p h y , l u n g l i m c l m n .
a n d g a s exchange. A m J I n d M e d 1990;18:627-639. S c l i w a r t z D A , F u o r t c s L J , G n l v i n . I R , B u r m e i s l c r L P . S c l i m i d t L E ,
L e i s t i k o w U N , Lamart e F P , Merchant J A . A s b e s t o s - i n d u c e d p l e u r a l f i b r o s i s a n d i m p a i r e d l u n g f u n c t i o n . A m R e v Respir
D i i 1 9 9 0 : 1 4 1 : 3 2 1 - 3 2 6 Bourbeau J , Ernst P , Chrome J , A r m s t r o n g B . Beck lakc M R . T h e i c l u i i o n & h i p b e tween i c s p i m t o r y
i m p a i r m e n t and a s b e s t o s - r e la t ed p l e u r a l a b n o r m a l i t y in .111 ac t ive work f o r c e . Am Rev Rexpir £>/j 1 9 9 0 : 1 4 2 . 8 3 7 - 8 4 2 ]
P l e u r a l p l a q u e s can a l s o cause de cr ement s in p u l m o n a r y f u n c t i o n p a r a m e t e r s
which may or may not be of c l i n i c a l s i g n i f i c a n c e d e p e n d i n g on the m a g n i t u d e of
th e p l a q u e f o r m a t i o n . The i m p a c t o f p l e u r a l a b n o r m a l i t i e s on l u n g f u n c t i o n can
be f u r t h e r i n v e s t i g a t e d us ing the ATSDR d a t a s e t by d e t e r m i n i n g the c o r r e l a t i o n
between p u l m o n a r y f u n c t i o n parameter s and d i f f u s e p l e u r a l t h i c k e n i n g as w e l l a s
the extent o f p l e u r a l p l a q u e s based on chest r a d i o g r a p h i n t e r p r e t a t i o n s . As one of
the "B" readers who reviewed over 7,000 chest r a d i o g r a p h s f r o m L i b b y , M o n t a n a ,
as p a r t o f th e A T S D R p u l m o n a r y s u r v e i l l a n c e p r o g r a m , I can a t t e s t t h a t t h e r e was
a w ide range o f p l e u r a l changes i n c l u d i n g some i n d i v i d u a l s who had e x t e n s i v e
b i l a t e r a l p l e u r a l t h i c k e n i n g c o n s i s t e n t w i t h f i b r o s i n g p l e u r i t i s . T h e d a t a f r o m t h e
d r a f t p a p e r b y D r . A l a n W h i t e h o u s e e n t i t l e d "Asbe s t o s R e l a t e d P l e u r a l D i s e a s e
Due to T r e m o l i t e Causes Progre s s iv e Los s o f L u n g F u n c t i o n " , i s s u p p o r t i v e o f th e
adverse i m p a c t the p l e u r a l t h i c k e n i n g can have on p u l m o n a r y f u n c t i o n
parameter s .

R e p o r t o f S u r e s h H . M o o l g a v k a r
• Execu t ive S u m m a r y ( p a g e 2)

W i t h i n t h e e x e cu t iv e summary D r . M o o l g a v k a r s t a t e s tha t there i s ' ' a b s o l u t e l y n o
ev idence that the Libby f i b e r s arc any more t o x i c t h a n o ther a m p h i b o l e s . " T h i s
s t a t emen t i n d i c a t e s that t r e m o l i t e as an a m p h i b o l e a sbe s to s i s e q u i v a l e n t in
t o x i c i t y to other a m p h i b o l e a sbe s to s , such as a m o s i t e and c r o c i d o l i t e . As such
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and a s de scr ibed by H o d g k i n s and Darnton [i- iodgson JT. Damton A. The q u a l i t a t i v e r i sk s o f
m e s o i h e l i o m a and l u n g cancer in r e l a t i o n to a sb e s t o s expo sure . Am Occup Hyg 2 0 0 0 ; 4 4 ( 8 ) : 5 6 5 - 6 0 I J , the
m e s o t h e l i o m a risk c ompar ing s e r p e n t i n e c h r y s o t i l e a sbe s to s t o a m p l i i b o l e amos i t e
and c r o c i d o l i t e asbestos is 1:100 to 1:500 r e s p e c t i v e l y . For l u n g cancer the risk
d i f f e r e n t i a l between chryso t i l e and amosite and c r o c i d o l i t e asbe s to s is 1 : 1 0 and
1:50 r e s p e c t i v e l y . Landmark animal s t u d i e s by S t a n t o n , e t a l , r e g a r d i n g the
c a r c i n o g e n i c i t y of natural and man-made f i b e r s d e m o n s t r a t e d tha t t r e m o l i t c was
one of f o u r substances out of 71 that had a 100% tumor i n d u c t i o n p r o b a b i l i t y .
[ S l i i n t o n M F , bayard M . T c g c r i s A . e t a l . R e l a t i o n o f p a r t i c l e d i m e n s i o n t o c n r c i n o g c n i c i l y i n i i m p h i b n l i : a s b e s t o s e s a n d
o t h e r f i b r o u s m i n e r a l s . J N C I / 9 S / ; 6 7 : 9 6 5 - 9 7 5 ] .

A n a l y s i s by Dr. M o o l g a v k a r us ing d a t a p r e v i o u s l y p u b l i s h e d by A m a n d u s and
c o l l e a g u e s and M c D o n a l d and c o l l e a g u e s s u g g e s t e d that L i b b y f i b e r s were no
more t o x i c than those cons idered u s ing ihe EPA IRIS f i l e for a sbe s to s in regard to
cancer. T h e r e are no EPA IRIS p o t e n c y numbers, however, for non-cancer end
p o i n t s that are of concern in the L i b b y c ommuni ty based on the r e s u l t s of the
A T S D R p u l m o n a r y surve i l lance p r o g r a m , such a s p l e u r a l p l a q u e s a n d d i f f u s e
p l e u r a l t h i c k e n i n g .

M e s o t h e l i o m a ( p a g e 1 5 )
Of p a r t i c u l a r concern in the L i b b y c o m m u n i t y i s the i d e n t i f i e d r i sk for the
d e v e l o p m e n t o f me s o th e l i oma . R e p o r t e d l y 1 9 p e o p l e h a d d e v e l o p e d
m e s o t h e l i o m a of which six were l i s t e d as "not a worker". T h i s is an e x t r a o r d i n a r y
number i n t h i s l i m i t e d p o p u l a t i o n a n d i n d i c a t e s t h a t t h e a s b e s t i f o n n a m p h i b o l e s
a s s o c i a t e d wi th the v e rmi cu l i t e ore source are a d e f i n i t e r i s k for i n d u c i n g
m e s o t h e l i o m a in both o c c u p a t i o n a l and n o n - o c c u p a t i o n a l e x p o s e d p o p u l a t i o n s .
The high p r e v a l e n c e o f p l e u r a l changes i s an o b j e c t i v e marker o f a s b e s t i f o r m f i b e r
e x p o s u r e and i n d i c a t e s th e p r o p e n s i t y f or the f i b e r s t o reach the p l e u r a l s u r f a c e
and the t i s su e that i s at risk for the d e v e l o p m e n t of m a l i g n a n t m e s o t h e l i o m a .
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T h e A T S D R medical t e s t i n g s t u d y ( p a g e 1 6 )
Dr. M o o l g a v k a r reported there were some l i m i t a t i o n s in the ATSDR s t u d y as it
was a s e l f - s e l e c t e d s t u d y cohort, but that the s t a t i s t i c a l a n a l y s i s a p p e a r e d to be
a p p r o p r i a t e . T agree with Dr. M o o l g a v k a r ' s o p i n i o n , but want lo p o i n t out that
over 7,000 i n d i v i d u a l s p a r t i c i p a t e d in the r a d i o g r a p h i c aspect of the s u r v e i l l a n c e
program, making s e l e c t ive bias of l i m i t e d concern. Dr. M o o l g a v k a r a l s o s t a t ed
tha t i t was i m p o s s i b l e to assess the c o n t r i b u t i o n of e n v i r o n m e n t a l e xpo sur e a f t e r
1990 and the r a d i o g r a p h i c f i n d i n g s . T h i s s ta t ement 1 al so agree wi th. The
t i m e f r a m e for which one can d e t e c t asbes tos re lated a b n o r m a l i t i e s such as p l e u r a l
p l a q u e s or i n t e r s t i t i a l f i b r o s i s i s u s u a l l y 20 years or greater a f t e r i n i t i a l e xpo sure .
T h e r e f o r e , the window of o p p o r t u n i t y to detect a b n o r m a l i t i e s in r e s i d e n t s l i v i n g in
L i b b y , M o n t a n a o n l y a f t e r 1990 would be over the next 10 to 20 years.

Overal l c o n c l u s i o n s ( p a g e 18-19)
As summarized by Dr. M o o l g a v k a r , current a v a i l a b l e s t u d i e s cannot d e t e r m i n e
whether exposure s po s t 1990 and in p a r t i c u l a r current e xpo sur e s po s e a
s u b s t a n t i a l danger to the r e s i d e n t s o f the L i b b y , M o n t a n a c o m m u n i t y . Both
a v a i l a b l e an imal d a t a and th e o c c u p a t i o n a l and env ironmenta l h e a l t h d a t a
r e g a r d i n g a s b c s t i f o r m a m p h i b o l e s i n d i c a t e a h i g h p r o p e n s i t y t o cause p l e u r a l
a b n o r m a l i t i e s as wel l as m a l i g n a n t m e s o t h e l i o m a . Because of the marked bio-
d u r a b i l i t y o f these p a r t i c u l a r f i b e r s , cont inued expo sure in an e n v i r o n m e n t a l
s e t t i n g w i l l o n l y continue to add to the t o t a l body burden that a p p e a r to be a l r e a d y
s i g n i f i c a n t l y increased based on prev iou s env ironmenta l expo sure l e v e l s tha t were
in ex i s t ence in L i b b y , Montana pr ior to the mine c l o sur e in 1990 and the f i n d i n g s
o f t h e A T S D R p u l m o n a r y med i ca l s u r v e i l l a n c e program. T h i s p o t e n t i a l f o r a
c o n t i n u i n g incr ea s ing l u n g parenchymal f i b e r burden w i l l o n l y increase t h e r i sk o f
reaching a thr e sho ld a t which p o i n t c l i n i c a l m a n i f e s t a t i o n s o f i n t e r s t i t i a l f i b r o s i s
( p u l m o n a r y a s b e s t o s i s ) occurs a l o n g w i t h t h e c o r r e s p o n d i n g increased ri sk f o r
l u n g cancer. T h e same c a n b e said f o r m a l i g n a n t m e s o t h e l i o m a . [ H a n s e n i . o e K i c r k N H .
M u s k A W , H o b b s M S T . E n v i r o n m c n I n I E x p o s u r e l o C r o c i l l o l i l e a n d M c s o t l i e l i o m a . E x p o s u r e - R e s p o n s e l U l a i i o n s h i p s A m

Cm Care Mud 1 9 9 8 , 1 5 7 : 6 9 - 7 5 ] For these reasons it is p r u d e n t to reduce e x p o s u r e
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l e v e l s to a point that they approach background l e v e l s of s i m i l a r but non-asbestos
contaminated communities and to have in p la c e both environmental m o n i t o r i n g
and a p r o s p e c t i v e medical s u r v e i l l a n c e program in order to p r o v i d e d a t a to
conduct a sound quant i ta t ive risk assessment. The d a t a w i t h i n the current m e d i c a l
l i t e r a t u r e r egarding these p a r t i c u l a r a s b e s t i f o rm m i n e r a l s i s not s u p p o r t i v e of any
other t y p e of environmental r emed ia t i on or medical s u r v e i l l a n c e a p p r o a c h .
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